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AB A method for selecting a pair of genes encoding proteins that bind to 
homooligomeric DNA (DBPs) and that associate to form a hybrid 
hetero-oligomeric protein that binds to a predetd. nonpalindromic, 
double -stranded DNA target sequence is described. The genes are selected 
in cells that have first been transformed with a selection vector containing 
operons, each operon containing a promoter, a target sequence, and a 
selectable or screenable gene. These cells are also transformed with a 
2nd vector containing a DBP gene that has been mutagenized by a non-specific 
process. Binding of a DBP analog produced by the mutant gene to the 
target sequence gives the cell a selective advantage; alternatively, the 
expression of the screenable gene is blocked. The method was used to 
modify the phage .lambda. Cro repressor to enable it 

to bind to an HIV-1 sequence. The selection system comprised a selectable 
gene, aadA (which confers spectinomycin resistance) , and a screenable 
gene, tet. The operon containing the selectable gene consisted of the aadA 
gene with its natural promoter and occluding promoter Peon followed by the 
target sequence. Upon binding of a DBP to the target sequence, expression 
from Peon is inhibited and aadA is expressed. Tet gene expression was 
driven by Pneo. 
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AU Marino-Ramirez, Leonardo; Campbell, Lisa; Hu, James C. 
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Biophysics, Texas A&M University, College Station, TX, USA 
SO Methods in Molecular Biology (Totowa, NJ, United States) (2003), 205 (E. 

coli Gene Expression Protocols) , 235-250 
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AB An interaction trap or two-hybrid system designed for use in a 

prokaryotic, i.e. bacterial, host is described. The system is generally 
similar to those designed for use with yeast but using components derived 
solely from prokaryotes. In particular a system using fusion proteins of 
the .lambda, cl repressor that bind an OR2 operator in 
a modified lacP/O promoter-operator region is described. The second 
component of the binding assay may be a fusion protein of the a or 
© subunits of the bacterial RNA polymerase. Alternatively, the LexA 
repressor may be used in combination with the SOS box. 



L24 ANSWER 13 OF 16 CAPLUS COPYRIGHT 2 004 ACS on STN DUPLICATE 5 
AN 1998:435315 CAPLUS 
DN 129:157351 

ED Entered STN: 15 Jul 1998 

TI Small -molecule -based strategies for controlling gene expression 
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AB A review with 110 refs. A central goal in chemical biol . is to gain control 
over biol. pathways using small mols., and the mRNA- synthesizing machinery 
is a particularly important target. New advances in our understanding of 
transcriptional regulation suggests strategies to manipulate these 
pathways using small mols. 

ST gene expression regulation small mol review; transcription factor signal 
transduction regulation review 
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PROC (Process) 

(DNA-binding, small -mol . -based strategies for controlling gene 

expression) 
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IT Gene 
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interactions 

AU Serebriiskii, Ilya; Khazak, Vladimir; Golemis, Erica A. 
CS Division of Basic Science, Fox Chase Cancer Center, Philadelphia, PA, 
19111, USA 

SO Journal of Biological Chemistry (1999), 274(24), 17080-17087 
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LA English 

AB Biol, regulatory systems require the specific organization of proteins 
into multicomponent complexes. Two hybrid systems have been used to 
identify novel components of signaling networks based on interactions with 
defined partner proteins. An important issue in the use of two-hybrid 
systems has been the degree to which interacting proteins distinguish 
their biol . partner from evolutionarily conserved related proteins and the 
degree to which observed interactions are specific. We adapted the basic 
two-hybrid strategy to create a novel dual bait system designed to allow 
single-step screening of libraries for proteins that interact with protein 
1 of interest, fused to DNA binding domain A (LexA) , but do not interact 
with protein 2, fused to DNA binding domain B (.lambda, cl) . 
Using the selective interactions of Ras and Krev-1 (RaplA) with Raf, 
RalGDS, and Kritl as a model, we systematically compared LexA- and 
cl-fused baits and reporters. The LexA and cl bait reporter systems are 
well matched for level of bait expression and sensitivity range for 
interaction detection and allow effective isolation of specifically 
interacting protein pairs against a nonspecific background. These 
reagents should prove useful to refine the selectivity of library screens, 
to reduce the isolation of false positives in such screens, and to perform 
directed analyses of sequence elements governing the interaction of a 
single protein with multiple partners. 
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TI Novel method for identifying sequence-specific DNA- 
binding proteins 

AU Levens, David; Howley, Peter M. 
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SO Molecular and Cellular Biology (1985), 5(9), 2307-15 
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AB A general method was developed for the enrichment and identification of 
sequence-specific DNA binding proteins. A 
well-characterized protein-DNA interaction is used to 
isolate from crude cellular exts. or fractions thereof proteins 
which bind to specific DNA sequences; the method is based solely 
on this binding property of the proteins. The DNA 
sequence of interest, cloned adjacent to the lac 
operator DNA segment is incubated with a lac repressor 
-p-galactosidase fusion protein which retains full 
operator and inducer binding properties. The DNA fragment bound 
to the lac repressor-p-galactosidase fusion 

protein is precipitated by the addition of affinity-purified anti-p- 
galactosidase immobilized on beads. This forms an affinity matrix for any 
proteins which might interact specifically with the DNA 
sequence cloned adjacent to the lac operator. When 

incubated with cellular exts. in the presence of excess competitor DNA, 
any protein (s) which specifically binds to the cloned 

DNA sequence of interest can be cleanly precipitated When isopropyl-p-D- 
thiogalactopyranoside is added, the lac repressor releases the 
bound DNA, and thus the protein-DNA complex consisting of the specific 
restriction fragment and any specific binding protein 

(s) is released, permitting the identification of the protein by standard 
biochem. techniques. The utility of this method is demonstrated with the 
lambda repressor, another well-characterized DNA- 
binding protein, as a model. In addition, with crude 

prepns. of the yeast mitochondrial RNA polymerase, a 70, 000-mol . -weight 
peptide was identified which binds specifically to the 
promoter region of the yeast mitochondrial 14S rRNA gene. 
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binding to protein domains 
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WO 1997-US21861 W 19971126 
AB The present invention relates to novel ligand detection systems and 

methods of using the systems to identify ligands capable of specifically 

binding orphan protein domains . The invention also 

relates to peptide ligands capable of specifically binding an orphan 
domain of interest such as the PDZ domain of neuronal nitric oxide 
synthase (nNOS) . Further provided are methods of detecting the peptide 
ligands and those orphan protein domains capable of specifically 
binding the peptide ligands. The present invention is 

useful for a variety of applications including detecting peptide ligands 
with therapeutic capacity to treat human diseases. To determine optimal 
peptide binding ligands for the nNOS PDZ domain, a 
fusion protein library was constructed that contained 15 
randomized residues at the C-terminus. In this library, a degenerate 
oligonucleotide encoding the random peptides was fused to the end of the 
Escherichia coli lac repressor. Following expression, the lac 
repressor protein binds to the lac 

operator sequence on the same plasmid linking each randomized 
15-mer peptide to the plasmid encoding that peptide. This linkage allowed 
repeated rounds of selection for specific peptide ligands in the 
population by affinity purification of peptide-repressor-plasmid 
complexes. Binding affinity was 8-100 nM for 95 out of 150 clones 
specifically interacting with nNOS-PDZ but not with control. Plasmids 
from these nNOS-specif ic clones were sequenced and the deduced peptide 
amino acid sequences were aligned via their C-termini. The optimal 
sequence is D-X-V-COOH. A search was made of the D-X-V pattern at the 
C-terminus of protein sequences in a non-redundant protein database. 
There were 484 matches in the database. 
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AB The present invention provides altered lac repressor proteins 

that recognize the lactose operator but have an 

altered ligand responsivity. The altered lac repressor 

proteins contain a DNA-binding domain of the 

natural lac repressor protein and a ligand 

binding domain having a responsivity to an alternate inducer 
ligand or increased sensitivity to isopropyl -p-D-thiogalactoside 
(IPTG) . The altered ligand responsivity provides that a sugar or other 
small mol. other than allolactose or IPTG acts as an inducer for the 
altered lac repressor protein or that IPTG acts at lower concns . 
The altered lac repressor proteins can further comprise a 
tetramerizing domain of the natural lac repressor protein. DNA 
sequences encoding the altered lac repressor proteins and 
bacterial and eukaryotic cells containing altered lac repressor 
proteins are also provided. The invention also provides methods for 
preparing the altered lac repressor proteins including: (1) fusing 
the DNA-binding domain of natural lac 

repressor protein to the N-terminus of a ligand binding 
protein (such as arabinose binding protein) 

having responsivity to a ligand other than allolactose or IPTG or (2) 
fusing a tetramerizing domain of the natural lac repressor 
protein to the C-terminus of the ligand binding protein 

The invention also included the amino acid sequences of Escherichia 
coli lac repressor and arabinose -binding 
protein, which were used in constructing the fusion 
protein. 
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